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I ABSTRACT

_
An experiment examined whether
metalinguistic awareness involving the detection of semantic ambiguity can be taught
and whether this instruction improves students' reading comprehension. Lower socioeconomic status third
graders (M age
= 8
=
years, 7 months) from a variety of cultural backgrounds (N 46) were randomly assigned to treatment and control
groups. Those receivingmetalinguistic ambiguity instruction learned to analyze multiple meanings ofwords and sentenc
es in isolation, in riddles, and in text taken from theAmelia Bedelia series (Parish, 1979, 988). The control
group received
a
book-reading and discussion treatment to provide special attention and to rule out Hawthorne effects. Results showed
thatmetalinguistic ambiguity instructionwas effective in
teaching students to identifymultiple meanings of homonyms
and ambiguous sentences and to detect inconsistencies in text.Moreover, this
trainingenhanced students' reading com
prehension on a paragraph-completion task but not on a multiple-choice passage-recall task, possibly because the two
tests differ in the array of linguisticor cognitive correlates
influencingperformance. Comprehension monitoring was not
found tomediate the relationship between ambiguity instructionand
reading comprehension. Results carry implications
for the use of language-based methods to improve
reading comprehension in the classroom.

Metalinguistic awareness (MA) is the ability to
focus on and manipulate
the formal properties
of language?specifically,
the ability to ana
or
think
about, talk about,
lyze,
play with language as
an object separate from itsmeaning in or out of context

(Roth, Speece, Cooper, De La Paz, 1996). Various types
ofMA have been distinguished,
including phonologi
cal awareness, syntactic awareness, and morphological
awareness. MA is regarded as
having special importance

forhelping students learn to decode words and to com
prehend text. As a result ofmuch research, phonemic
awareness has been established as an essential contrib

utor in learning to read (Ehri, Nunes, Stahl, & Willows,
2001). Other types ofMA, however, have not attained
this status, although there has been substantial research
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indicating the benefits of instruction inmorphologi
cal awareness (Carlisle, 1995) and syntactic awareness
(Gaux & Gombert, 1999; Nation & Snowling, 2000;
Tunmer, Nesdale, & Wright, 1987). The purpose of the
present study was to examine whether reading compre

hension is benefited by instruction in another type of
MA, namely semantic ambiguity detection, which re
quires recognizing when one linguistic form, either a
word or a sentence, has two differentmeanings.
Various theories have been proposed to explain the
contribution ofMA to reading. In themodel proposed
by Tunmer and Bowey (1984), young children acquire

implicit knowledge of the structure of language in the
context of learning to comprehend and communicate
shared meanings with others. Subsequently, when they
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enter school and begin learning to read, their focus on
meaning is set aside and they shift attention to the form
of language, including phonemic and lexical units and
their relationships to letters and spelling units. It is not
until the decoding skill is securely in place that children
move away from treatingwords as isolated units and pay
attention to their role in sentences. Tunmer and Bowey
(1984) likened this to "put[ting] humpty-dumpty back
some students, however,
together again" (p. 163). For
the ability to refocus attention from form tomeaning
inwritten language does not come easily. Tunmer and
Bowey have suggested thatwhat these students need
isMA?specifically
syntactic awareness?to
help them
sentences
to
and
units
form
word
meaningful
integrate
texts and to enable them tomonitor their comprehen
sion. Greater facilitywith self-monitoring in turn serves

to boost their reading comprehension.
and Schlisselberg (2004) inves
Cairns, Waltzman,
skill of
the
development of themetalinguistic
tigated
to
its
and
relation
detection
reading in the
ambiguity
Two
ofmeta
of
hallmarks
the
basic
school
years.
early
are
to
attend
skill
the
simultaneously
ability
linguistic
to the form and content of language and the ability to
think and talk about language as an object rather than
(Hakes, 1980;
simply as a means of communication
van Kleeck & Reddick,
1982). People who can per
ceive and report that a sentence such as "The man's
nails were sharp" has twomeanings but only one form
demonstrates both of thesemetalinguistic abilities. The
perception that a single sentence form can have dual
content demonstrates the firsthallmark, and the ability
to talk about the sentence and its two meanings dem

onstrates the second.
Cairns et al. (2004) tested children on their ability
to report the ambiguity of sentences whose ambiguity
rested on the dual meanings of a homonym, like the
"nails" sentence above (lexically ambiguous sentences),
and also on their ability to detect structurally ambiguous
sentences. The latter are sentences without ambiguous

words, whose dual meaning derives from the fact that
they have two possible structural organizations. For in
stance, the sentence "The girl tickled the baby with the
stuffed bear" can mean that either the girl or the baby
had the bear. The formermeaning is reflected in an un
derlying structure inwhich the "bear" is used as an in
strument by "the girl," the latter in a structure inwhich
the "bear" is possessed by "the baby" (Cairns, 1999).
Cairns et al. (2004) demonstrated that 4- and 5-year

old children failed to report both kinds of ambiguity.
First graders could not perceive and report structural
ambiguities, but theywere able to detect some lexical
ambiguities. This was early in the firstgrade, when the
children were prereaders; regression analyses showed
scores in first
that their lexical ambiguity-detection
more
in their
accounted
for
variance
than
half
the
grade

Using

Semantic

Ambiguity

Instruction to Improve Third Graders'

same
second-grade reading scores. By second grade, the
children demonstrated an ability to detect structural
scores were significant
ambiguities, and both detection
of
their
predictors
third-grade reading scores.
Cairns et al. (2004) suggested two explanations for
the relationship between ambiguity-detection skill and
skill
reading ability. One relates to themetalinguistic
to
to
the
the
other
detection
the
tasks,
perform
required
The
metalin
of
operation
psycholinguistic processes.
guistic aspect of ambiguity detection depends upon the
child having available twomeanings of the ambiguous
sentence. In the case of lexical ambiguities, the two sen
tence meanings each depend upon a differentmeaning
of the ambiguous lexical item. In the case of structural
ambiguity, the two sentence meanings are determined

by distinct structural representations of the sentence.
In both cases, the two representations are derived by
the same psycholinguistic processes that children (and
adults) use to understand all spoken sentences.
Decades of research in sentence processing have re
sulted in a good understanding among psycholinguists
of exactly how these processes work (Cairns, 1999). To
understand a sentence, both children and adults must

of the sentence from their internal
ized lexicons and construct a syntactic representation
of the sentence. Works by Swinney (1979), Swinney and
Prather (1989), and Love, Swinney, Bagdasaryan, and
Prather (1999) have demonstrated thatwhen readers or
retrieve thewords

listeners process a sentence containing an ambiguous
word, both meanings of the ambiguous lexical item are
retrieved from the internal lexicon and a second opera

tion rapidly selects the appropriate, contextually relevant
meaning.
(Meaning retrieval is independent of prior
context, but meaning selection is affected by context.)
Structural analysis of the sentence is determined by the
syntax of the hearer's/reader's grammar, as well as other
processing strategies and preferences. Thus, to conduct
a dual analysis of a lexically ambiguous sentence, the

hearer/reader must perform two operations: a first in
which one meaning is constructed by incorporating the
preferred meaning of the homonym, then a second in
which reprocessing creates a sentence incorporating the

second meaning. Note that the ability to simply identify
a homonym is not sufficient to perceive the ambigu
ityof a lexically ambiguous sentence (Shakibai, 2007).

Similarly, to conduct a dual analysis of a structurally
ambiguous sentence, the hearer/reader must create two
different syntactic forms of the sentence. It is important
to realize that the sentence-processing
operations de

scribed above are carried out rapidly and unconscious
ly,whereas themetalinguistic operations that come into
play during ambiguity detection are not only conscious
but also require deliberate contemplation on the part of
the person who
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One limitation of the Cairns et al. (2004) study of
ambiguity detection with children is that the findings
were correlational. To determine whether ambiguity
detection directly contributes to reading ability, an ex
periment is required. The purpose of the present study
was to examine whether teaching students to repro
cess and restructure sentences to recognize ambiguity
would
with

improve their reading comprehension
a control group that did not receive

compared
this same

instruction.

One type of ambiguity detection familiar to chil
dren consists of understanding
riddles. Riddles are
fun and their texts are short,making them particularly
appropriate for assessing and teaching ambiguity de
tection in younger students. Various researchers have
in children (Fowles &
studied riddle comprehension

1977; Hirsh-Pasek, Gleitman, & Gleitman, 1978;
Mahony & Mann, 1992, 1998; Shultz, 1974; Yalisove,
1978). However, Yuill (1996, 1998) was the first to ex
amine experimentally whether using riddles to teach
Glanz,

children about ambiguity would
comprehension.

benefit their reading

her studies on Tunmer and
(1998)
in
which different types ofmeta
Bowey's (1984) model,
are
predicted to have an impact on dif
linguistic skills
ferentaspects of reading ability,with some contributing
Yuill

based

In support
and others to comprehension.
of this,Yuill (1996, 1998) found that the ability to solve
riddles was positively and signifi
morpho-phonological
cantly correlated with word-reading accuracy, whereas
the ability to solve riddles at the lexical and syntactic lev
to decoding

els correlated significantlywith reading comprehension.
This led Yuill (1998) to study whether metalinguistic
training in riddles and ambiguities improved the read
ing comprehension of 7- and 8-year-olds. Eighteen chil

dren whose reading comprehension lagged significantly
behind their decoding skill were matched on decoding
skill, age, and vocabulary with 18 good comprehenders,
and members ofmatched pairs were randomly assigned
to experimental and control groups. The experimen
tal group received seven weekly treatment sessions.

Children learned about the double meaning of words
in isolation and in sentences. They made up jokes using
word compounds. They played a communication game
a clue-construction
involving ambiguous messages and
to
about
word
decisions
make
meanings. They
game
learned riddles that involved a contrast between the
mention and use of a word, forexample, "What word is
loud, even when you say it soft? Loud." They read am
stories and
biguous stories. The control group read silly
awareness
Results
revealed
games.
played phonemic
that although both groups showed improved reading
following training, the children given
comprehension
controls
ambiguity training significantly outperformed
in
six
months
comprehension age.
by about

Yuill (1998) interpreted her results as indicating that
teaching struggling readers to be flexible with words
and to attend to syntax is a form of MA that is effec
tive in boosting reading comprehension. However, an
alternative explanation is thatMA enhanced students'
comprehension monitoring (CM) skill, which acted as
an intervening variable to improving their reading com

prehension. According to Tunmer and Bowey (1984),
although poor comprehenders have implicit syntactic
knowledge, they fail to use this knowledge tomonitor
their comprehension and repair comprehension failures
when reading text. Effective CM requires detecting when
the text does not make sense and then taking steps to
resolve the problem and restoremeaning by reanalyzing
structural relations within sentences. Ambiguity train
ingmay have given students sufficient access to their
implicit syntactic knowledge so that they could revisit

and reorganize syntactic relations within sentences,
hence improving theirmetacognitive control over their
reading of texts.
The aim of the current study was to conduct an ex
periment to confirm and extend the findings of Yuill
(1998) and Cairns et al. (2004). We developed a se
ries of ambiguity-detection
that
training procedures
to
Yuill.
activities
those described by
included
similar
(Note that the terms instruction and training are used
synonymously in this article.) Students were taught to
reprocess ambiguous words, sentences, and riddles un
til the second meanings became evident. Prior to and
following training, students' abilities to detect lexical
and syntactic ambiguities with words, sentences, and
to assess whether the instruc
riddles were measured
tionwas effective. Students' reading comprehension was

tested to determine whether training made any contri
bution. Their CM skill was assessed to examine whether
this served a mediating function linking MA to reading
comprehension.

as ambiguity
Students' MA was operationalized
sentence
at
level. The word
detection
the word and
to
level task required students
explain two conceptu
ally differentmeanings of individual words spoken by
the experimenter. The sentence-level task required the

same response to sentences. The riddle task presented
children with questions in standard riddle form and re
two punch lines would
quired them to select which of
form a riddle.
Students' ability tomonitor their oral and written
re
language was operationalized with three tasks that
Effective
CM.
of
different
types
comprehension
quired
so a
requires accurate word and sentence processing,
varied set ofmonitoring tasks was included. To assess
were asked to
monitoring at the word level, students
read aloud from sentences that contained heteronyms,
or words that are spelled the same but have different
arrow versus taking a bow
pronunciations (e.g., bow and
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to an audience). The students' scores indicated whether
of the heteronyms to
they varied the pronunciations
Because
the hetero
their
different
reflect
meanings.
were
in
sentences
isolation, another
nym
presented
measure of word-level monitoring was included, one

text. Students read
involving the reading of words in
from a series of graded texts and were scored according
towhether or not they self-corrected miscued words as
was measured on the
they read. Finally, students' CM
Zimlin
Baker
and
Like
level.
(1989) and Hacker
story
to
themeanings
coordinate
abilities
students'
(1997),
of propositions in a textwere measured with an error
detection paradigm. To determine whether students
detected anomalous information embedded in a story,

this task was administered as a think aloud. Although
three tasks were included, the error-detection taskwas
as a mea
regarded as having the strongest face validity
sure of CM.
Two hypotheses were tested: (1) MA that involves
the detection of semantic ambiguities can be taught to

third graders, and (2) this instruction will improve their
CM skill and their reading comprehension. To assess
the effectiveness of instruction, pretests and posttests
were given. In addition, a noninstructed control group
was included. Control students were drawn from class
rooms receiving the same literacy instruction as the
treatment group. They were made to feel like partici
pants receiving a special treatment that involved meet
ing in small groups to read and discuss stories.
The present study was expected to yield important
findings. Teachers and parents struggle to findmore ef
fective and innovative ways to improve children's abil
ity to read and comprehend text, especially those at a
lower socioeconomic
status, like those in the current

study. Research has shown that instruction in decod
ing, vocabulary, fluency, background knowledge, and
cognitive and metacognitive
strategies all contribute
to reading achievement (Pressley, 2000). Fewer stud
ies have investigated the importance ofMA involving
ambiguity detection. However, based on the research
reviewed here, there is good reason to believe that en
hancing students' awareness of semantic ambiguities
can aid in their CM and their reading comprehension.

tive vocabulary knowledge. Reading-comprehension
scores were used to formmatched pairs of students.
Potential pairs were firstmatched as closely as possi
ble on their scores on theWoodcock
Reading Mastery

sub
Test-Revised (WRMT-R) Reading Comprehension
scores
on
on
test (Woodcock,
the
then
their
1987),
Reading Test, Fourth Edition, Level
3 (GMRT4; MacGinitie, MacGinitie, Maria, & Dreyer,
2000). Matches were made fromwithin the same school
but not necessarily from the same classroom. Members
of pairs were randomly assigned to the experimental
and control groups (n = 23 per group).

Gates-MacGinitie

Materials

and Procedures

To ensure

that all participants
spoke English flu
and
had
ently
adequate decoding skills for the train
several
pretests were administered, including the
ing,
Word
Identification and Word Attack subtests of the
WRMT-R
1987) and the third edition of
(Woodcock,
the Peabody Picture Vocabulary Test (Dunn & Dunn,
1997). Each potential participant was removed from the

classroom individually and briefed about participation
in the study. They then completed the vocabulary test
followed by theWord Identification and Word Attack
subtests. One child with very low reading scores was

from the study.
Eight tasks were administered as pretests and then
repeated as posttests following training. In all cases, the
posttest was identical to the pretest except for the items.
There were threemeasures ofMA assessing ambiguity
excluded

detection, threemeasures

of CM, and twomeasures of
1 through 7 were admin
Tests
reading comprehension.
a
in
session
istered
of about 45 minutes, whereas
single
Test 8 required a separate session lasting 45 minutes.
All pretests were given prior to training, and posttests
were administered from three to seven days after train
ing ended. All of the tests were individually adminis
tered, except for the GMRT4 Reading Comprehension
subtest, which was administered to small groups. The
testswere administered in the following order.

Methods
Participants

Participants were third graders recruited from two
public schools in the same geographic area of a large,
northeastern U.S. city in thewinter. The population of
the schools was from a lower socioeconomic status and

included students from a variety of ethnic backgrounds,
with 63% of the students qualifying fora freeor reduced
cost lunch. Approximately
5% of the students spoke

Using Semantic

in this study
English as a second language. Participation
was limited to fluent English speakers and to those who
education programs that
did not have individualized
for
education.
them
special
qualified
All of the children who returned parental consent
forms were pretested for reading ability and recep

Ambiguity
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Pretests and Posttests
Homonym Definition

To assess ambiguity detection at theword level, partici
pants listened to 10 homonyms and described as many
meanings for each word as possible. After each defini

tion response, the participant was asked, "Does_
mean anything else?" Students often
responded with
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instances of a single meaning
(e.g., sink: "A
"A
and
where
wash
hands"
you
your
place where
place
a
different
you wash dishes") rather than
meaning (e.g.,
to fall down inwater). The
sink as the verb, meaning
number of words given two distinct definitions was
considered the student's score. For example, ifa student
additional

gave uses of a word that showed two different parts of
speech or if the student was able to use the word in
two different contexts thatmade the separate meanings
clear, the itemwas scored correct. Scoring for this task

was carried out blind to condition. The Alpha reliability
was .82. (See Appendix for items.)

Detection
Ambiguous-Sentence
To assess ambiguity detection at the sentence level, par
ticipants listened to eight ambiguous sentences, one at
a time, and explained as many alternative meanings
as possible (as in Cairns et al, 2004). Prior to testing,
participants heard the sentence, "The chicken is ready
to eat" and were shown two pictures: In Figure 1, the
is hungry and ready to eat its dinner, and in
Figure 2, the chicken is cooked and ready forother peo
ple to eat. A second practice item, "They talked about
the problem with the teacher," was also presented and
the two meanings discussed. Then the eight test sen
chicken

tences were given. Participants were told to explain one
meaning of the sentence and then to think of another
meaning. What was scored was the number of instances
inwhich the student correctly explained two distinctive

meanings. Scoring for this taskwas carried out blind to
condition. Alpha reliability was .83. (See Appendix for
items.)

Riddle Resolution
In this ambiguity-detection task adapted from one used
by Zipke (2007), the experimenter read aloud fiveques
tions, each followed by two punch lines, and the child
selected the punch line that created a riddle. First, the
concept of a riddle was explained: "A riddle is a puz
zling question that ends with an answer that surprises

Figure 1. "The Chicken Is Ready to Eat" Definition 1

you and usually makes you laugh. The question and an
swer make a riddle when the same words have two dif
ferentmeanings." Children were further instructed that

only one of the punch lines contained an ambiguity that
and their job was
gave the riddle multiple meanings,
to choose the punch line thatmade the question into
a riddle. For example, "Why did the skeleton go to the
movies by himself?" "He had no body to go with him"

lonely." In this example, "He had no body
to go with him" is the correct choice because there are
two possible meanings for "no body": It could mean that
the skeleton did not know another person to accompany
him, or it could mean he had no physical body. The
or "He was

number of correct punch lines was scored. Because the
test consisted of 5 two-choice items, chance-level per
formance was 2.5 items correct. Alpha reliability was
.65. (See Appendix for items.) The reliability was lower
than we would have liked but was considered accept
able for the purposes of the study. The fewer test items
and the influence of guessing might have contributed to
the lower reliability.

Pronunciation
Heteronym
To assess CM at theword level, participants read aloud
10 sentences, each containing two heteronyms, that is,
words that are spelled the same but pronounced dif

ferently (e.g., "I lowered my bow and arrow and took a
bow"). Participants were told only to read each sentence
aloud. Scored was the number of sentences read with
the heteronyms pronounced
correctly, either on first
pass or self-corrected. Alpha

reliability was

.81.

Miscue
Self-Correction
To assess CM during text reading, participants read
aloud from a series of graded paragraphs that increased
in difficulty until their errors exceeded 10% of the text.
Two scores were calculated on passages thatwere read
at or above 90% accuracy: The number ofmiscues (i.e.,
word substitutions) thatwere produced and the propor
tion thatwere self-corrected.

Figure 2. 'Ttie Chicken Is Ready to Eat" Definition 2

.;'?
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Anomaly Detection
To assess CM on the story level, participants read aloud
from familiar stories (i.e., The Three Little Pigs at pretest
and The Three Bears at posttest) containing micro- and
macrostructure

anomalies. Baker and Zimlin (1989)
microstructure
standards as those re
conceptualized
to
attention
local
sentences, structural
words,
quiring
internal
and
cohesiveness,
consistency (e.g., "'I'm a big
bad wolf!' said the hungry bear") and macrostructure
standards as those requiring external knowledge of the
world (e.g., "Winter was coming soon, when theweath
erwould be very hot"). Children were instructed to read
aloud and, stopping at every star they saw inserted in
the story, to, "Tellme what you are thinking. For exam
or doesn't
ple, ifyou see something you think iswrong,
make sense, or ifwhat you are reading reminds you
of something else, or ifyou think you know what will
were taped,
happen next, tellme about it."Responses
two
transcribed, and scored by
independent raters. The
number of anomalies mentioned in children's comments
was counted. Alpha reliability was .92.

WRMT-R Reading Comprehension

The Reading Comprehension subtest from theWRMT-R
1987, 1998) was administered individu
(Woodcock,
as
was
G
Form
given as the pretest and Form
ally.

the posttest. Participants silently read several short pas
sages, each containing a blank space. They responded
by filling in the blank to complete themeaning of the
passage. According to the publisher's manual, the split

half reliability is .92.

GMRT4 Reading Comprehension

The GMRT4 was administered, Form S as a pretest and
as a posttest, during a separate session lasting 45
Form
minutes. This was a timed test inwhich participants read
11 passages silently, each approximately three paragraphs
in length, and answered multiple-choice comprehension
questions. The testwas group-administered to three or
four students at a time. Raw scores were converted to ex
tended scale scores based on test norms. According to
the publisher's manual, the Kuder-Richardson Formula
20 reliability is .91.

TraininginMA InvolvingAmbiguity
Detection
Training was conducted individually, in sessions last
ing about 45 minutes, once per week over the course
of four weeks. One investigator trained and tested
all participants.
She removed them from the class
room at times approved by the classroom teacher and
took them to the school library or resource room.
Participants received training on words and sentences

with multiple meanings.
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level and progressed to the reading of authentic texts.
Active learning methods, which required participants
tomanipulate
objects and produce responses on their
own, were employed using materials and procedures
con
typically found in public school classrooms. New
over
were
turned
then
and
modeled,
cepts
presented
to students forguided practice. Participants performed
the following procedures:

Session

1:Multiple Word Meanings

Students were taught thatwords can have more than one
meaning. The instructor and participant brainstormed
and discussed words that they knew to have more than
one meaning. Then the student was given a tub contain

ing 40 words, including nouns, verbs, adjectives, and
adverbs, printed on tiles and was challenged to find the
homonyms (22 of the 40 words were homonyms).
Two primary strategies were taught for identifying
homonyms. The first strategy was to consider wheth
er a word, such as watch, could fit another form class
(e.g., if it's a thing, can it also be something you do?).
The second strategy was to generate synonyms to un
cover potentially different definitions and then to assess

the synonyms were truly different (e.g., for the
word ball, baseballs and basketballs are both still sports
equipment so they are not really differentmeanings of
whether

ball).

Session 2: Multiple

Sentence Meanings

Instruction consisted of two parts. First, the participants
explored seven ambiguous sentences, each accompanied
by two illustrations representing differentmeanings of
that sentence. For example, children heard the sentence
"The dog chased theman on a bike" and were shown
one illustration featuring a dog running after a bicycle

with a man atop it and a second illustration featuring
a man running away from a bicycle-riding dog. Their
taskwas to explain how each picture illustrated the sen

tence. The experimenter provided scaffolded support to
help children complete the task.
Next, the children were challenged to represent the

two meanings of eight ambiguous sentences by using
Color forms (a type of reusable, manipulable
sticker)
and attaching them to pictures displaying a relevant
context. For example, in response to the sentence, "The
ball was found by the kitten," children were given rel

evant Colorforms (i.e., ball, kitten) and expected to
attach them to the picture in two differentways to rep
resent the twomeanings of the sentence: (1) by hiding
the ball near the kitten and adding another character

who findstheball and (2) by placing theball anywhere
on the scene and then
having the kitten find the ball.
student
effortswere scaffolded by ana
necessary,
sentences
different
with
the same form (i.e., "The
lyzing

When
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baseball bat was found by themonkey" or "The seashell
was found by the penguin").
After the first sentence was practiced, the instruc
tor introduced a poster board chart labeled with a large

W atop each of three columns. She explained that the
threeWs stand forwho does what towhom. As they pro
gressed through the sentences, the experimenter wrote
down answers for each interpretation of the sentences
in the appropriate columns.

Session 3: Riddles
The instructor introduced the concept of lexical riddles
first: "Why do spiders like baseball? They're good at
catching flies." She explained that questions and punch
line answers are riddles when they contain words with
two differentmeanings. Then she introduced structural
riddles: "Where can you see aman eating fish?A seafood

restaurant." She used the 3W chart and manipulables
(if
were
answers.
to
The
the
participants
explain
possible)
asked to volunteer any riddles they knew.
laid out in
following the procedures
Loosely
Bernstein

(1979) forwriting riddles with children, the
instructor and student identified a topic of particular
interest to the student. They brainstormed to create a

pertaining to that topic and then looked
forhomonyms in the list. They made up questions that
seemed to involve the primary meaning but were re
ally about the alternative meaning. For example, if the
topic was Harry Potter, a common word was spell, so
one student wrote the riddle, "Why does Harry Potter
go to school? To learn how to spell better." A popular
topic was baseball, yielding homonyms such as bat
list of words

ter,shortstop, diamond, plate. An example of one of the
participant's baseball riddles was, "Why were the base
ball players on strike? They couldn't hit the ball!" (For
more information, see Zipke, 2008.) Children were
scaffolded in their attempts to use the homonyms to
were written down in their own
produce riddles that
riddle book.

Session 4: Text Reading

In this final session, the participants graduated to book
reading. First the children read Amelia Bedelia and the
Surprise Shower (Parish, 1979). If students had trouble
In the Amelia
decoding a word, help was provided.
Bedelia series, Amelia frequentlymisunderstands direc
tions. She does things like "trim" the steak with ribbons

and lace or "makea jellyroll"by proddingjellyalong

the floor. In thisway, the books include both lexical and
structural ambiguities lodged in individual sentences.
The children were instructed to stop at every sen
tence with more than one meaning and explain how
the sentence, as well as how the
Amelia understood
sentence was meant to be understood.
Finally, they

explained

how

they knew which

was

the intended

meaning.

Next, the children read Amelia Bedelia's Family Album
(Parish, 1988). On the firstof several alternating pages,
Amelia introduced her familymembers one by one, with
their names and professions and their employers' con

interpretations of the professions. The next
page displayed Amelia's alternative interpretation. For
example, a "boxer" to Amelia was someone who put

ventional

things in boxes. After the firstfew examples, the instruc
tor covered Amelia's interpretations in the book and re
quired students to speculate on what Amelia would say.
Finally, the participants added their own entries into

Amelia's

family album with professions brainstormed
by the participant and experimenter.

Control-Group

Activities:

Book Reading and Discussion

of the control group was not to compare
metalinguistic training to an alternative form of instruc
treatment
tion; itwas to provide a noninstructional
train
baseline for assessing effects of metalinguistic
The purpose

ing. To eliminate Hawthorne effects, the control group
was led to believe that itwas actively participating in
the experiment and was receiving special treatment.
teachers reinforced the belief that all stu
Classroom
dents were receiving valuable experiences that should

benefit their reading.
Control-group participants were removed from their
classrooms and met with the experimenter once per
week for fourweeks but for shorter periods of time (of
ten 10-15 minutes) and in groups of two or three to read
aloud and discuss the book Mouse Soup (Lobel, 1977).
Discussion
activities included identifying components
of the book (i.e., illustrator, title page, table of contents,
etc.); making storymaps; and talking about plot, point
of view, setting, and imagery. However, semantic ambi
were told that
guities were never discussed. Participants
the investigator was trying to figure out the best way

to teach kids to read. All of the students believed
were receiving special reading instruction.

they

Design and StatisticalAnalyses

A pretest/posttest experimental design with random as
was used.
signment to treatment and control conditions

The experimental group received ambiguity-detection
training while the control group received special atten
tion in the form of storybook reading and discussion but
no training inMA. Students were matched on reading
mem
comprehension pretests to randomly assign pair
two
the
bers to conditions. Pretests of
groups were

t tests to verify that the
compared with matched-pair
treatment and control groups did not differ significantly
were
prior to training. Analyses of variance (ANOVAs)

?
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used to assess

train
the effectiveness ofmetalinguistic
measures.
on
outcome
The
ing
independent variables
were treatment (ambiguity training vs. control) and
time of test (pretest vs. posttest). The treatment variable
was analyzed statistically as two independent groups,

Results
Characteristicsof Participants

Tables 1 and 2 present mean performance and test sta
tistics comparing the treatment and control groups on
tests confirmed that the groups did not dif
pretests.
fer significantly in age or on any of the reading or vo

time of testwas a repeated measure. Significant
interactions were sought as evidence that the treatment
group made greater gains from pretest to posttest than
did the control group. Correlations were examined to

whereas

cabulary tests (see Table 1).Also, t tests verified that the
groups did not differ significantly on theMA and the
CM tasks (see Table 2).
As is evident in Table 1, the third graders' mean
scores on subtests of theWRMT-R
grade-equivalent

study relationships of special interest among pretest,
training, and posttest measures.
Hypotheses were tested at an a level of .05, except
when correlations of special interest were analyzed.

placed them at late second grade on theWord Attack
test, late third grade on theWord Identification subtest,
and early third grade on the Reading Comprehension
subtest. Thus, theywere reading more or less as expect

In this case, hypotheses
involving the whole sample
=
were
an
at
a
tested
level of .01. Because several
(N 46)
were
correlations
examined, this level limited the possi

bility of Type 1 errors. However, in the case of hypothe
ses involving correlations tested on the group receiving
ambiguity instruction, an a level of .05 was adopted
because the small sample size (i.e., = 23) limited the
power to detect significant relationships. Results in this
case were considered suggestive.

ed for their grade level. Their mean standard score on
the Peabody Picture Vocabulary Test indicated an aver
age vocabulary level.
of
Although we employed no objective measure
this, itwas clear from observation that the students en
joyed and were

engaged with

the treatment activities

Table 1. Characteristics and Mean Performance of theMetalinguistic Treatment and Control Groups on the Language
and Reading Pretests
Pretest

Treatment

inmonths

Age

group

103.22

(3.42)

f(22)value

Control

group

104.65

(4.01)

-1.31

(13.36)

-1.12

Gender
Boys

11

14

Girls

12

9

Caucasian

14

11

African American

6

7

2

3

Ethnicity

Latin American

1

Asian American
WRMT-R
Grade
WRMT-R
Grade

Word

Identification3

Attack3

WRMT-R
Grade
GMRT4
Grade

23.35

101.83
Comprehension13

(6.42)

24.30

(9.83)

-0.50

(12.53)

102.13

(16.81)

-0.09

(7.12)

101.09

(11.44)

-0.55

2.9

100.09
3.0

equivalent
Comprehension0

3.9

2.8

equivalent

PPVT-lllb

62.30

(7.61)

3.7

equivalent
Word

2

59.52

47.13

3.0
48.48

(17.31)
3.5

equivalent

(18.83)

-0.33

3.6

Note. There were 23 students ineach group. Values inparentheses represent the standard deviation. All values were nonsignificant at the < .05 level.
PPVT-III = Peabody Picture Vocabulary Test, thirdedition; WRMT-R = Woodcock Reading Mastery Test-Revised; GMRT4 = Gates-MacCinitie Test of
Reading Comprehension, Level 3.
*
Raw scores.b Standard scores; themean fornorming samples on theWRMT-R Comprehension test is 100.c Extended scale scores.
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Table 2. Mean Performance of theMetalinguistic TreatmentGroup and Control Group on Pretests and Posttests,
Test Statistics, and EffectSizes
Control F d

Treatment
Test
(10 maximum)

Homonyms
Pretest3

2.78

(2.28)

2.83

(2.53)

[G] 2.01*

Posttest

5.22

(2.65)

3.35

(2.66)

[T] 15.39***

Gain

+2.44
sentences

Ambiguous

+0.52

[G

[G] 0.20*

.70

T] 6.44**

(8 maximum)

Pretest3

1.00

(1.35)

1.87 (1.96)

Posttest

2.91

(1.70)

1.61 (1.90)

+1.91

Gain

.72

[T] 22.92***

-0.26

[G

T] 39.68***

Riddles (5maximum)
Pretest3

2.61

Posttest

(1.23)

2.74(1.51)
+0.13

Gain
Heteronyms

2.87

(1.49)

[G] 0.06*

2.65

(1.70)

[T] 0.03*

-0.22

[G

.06

T] 0.47*

(10 maximum)

Pretest3

3.87

(2.12)

4.30

(2.82)

[G] 0.13*

Posttest

4.13

(1.91)

4.17

(2.76)

[T] 0.07*

-.01

T] 0.58*

-0.13

[G

14% (0.12)
25% (0.18)
+11%

19% (0.13)
23% (0.15)

[G] 0.29*

Pretest3

6.13

(2.88)

6.04

(3.28)

[G] 1.02*

Posttest

7.43

(2.95)

5.70

(3.75)

[T] 2.52*

Gain

+1.30

+0.26

Gain
Self-corrections

(%)

Pretest3
Posttest
Gain
Story anomalies

GMRT4

[T] 9.23***

+4%

[GxT]

(10 maximum)

multiple-choice

-0.34

[G

recognition6
468.0

(33.7)

470.8

(37.1)

[G] 0.01*

Posttest

466.8

(31.8)

465.9

(44.3)

[T] 0.77*

Gain

-1.20

-4.90

Posttest(GE)

3.4

3.4

passage

.51

T] 7.50***

Pretest

WRMT-R

.12

1.74*

[G

.02

T] 0.28*

completion0

Pretest

100.09

Posttest

105.22

(7.12)

101.09

(8.32)

97.96

Gain

+5.13

-3.13

Posttest(GE)

3.5

2.9

[G] 1.30*

(11.44)

[T] 1.42*

(11.33)

[G

.73

T] 24.23***

=
= testof
= 23
+
where
group
per group; df= 1,44. Effectsizes were calculated on posttest means: d=Mt- M2/Gp(xM<y
V((o,2
22)/ 2J.G
apoM
(treatmentvs. control); = testof time of test (pretestvs. posttest); CxT = testof interactionbetween group and time of test;GMRT4 = Gates-MacGinitie
Test of Reading Comprehension, level 3; GE ? grade equivalent (scores based on nationally normed sample); WRMT-R = Woodcock
Reading Mastery Test
Revised.
*
Matched-pair t testswere conducted to verify that the two groups did not differ statisticallyon pretests. The t statistics (df- 22) were as follows (all values
=
=
=
=
nonsignificant): homonyms t -.08; ambiguous sentences t? -1.97; riddles t -.81; heteronyms t -.63; self-corrections t -1.27; story anomalies t .11.
b
Extended scale scores.
c
Standard scores (M ? 100, SO ? 15) based on nationally normed sample.
= /?s.?* < .05.
***p<,01.
*p

Note,

in both groups. Students often requested a turn with
the investigator, and none ever refused to participate.
During training, students showed enthusiasm in sev
eral ways?by
reporting to the investigator that they
had shared the training activities at home with family
by interacting energetically, and by express
ing disappointment at the end of a session.

members,

Effectivenessof Instructionto TeachMA
Success During Training (SDT)

Students' responses tometalinguistic
training in ambi
guities was analyzed to understand its impact and to
identify sources of difficulty. In Session 1, students were
taught to pick out homonyms from a largerword set and
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explain the twomeanings of each word. At the outset,
none knew what a homonym was or where to begin.
The concept was explained and students were taught
two strategies for detecting homonyms, one focusing

form classes and the other on synonyms.
Students' attempts to apply these strategies were scaf
folded by the experimenter until they could respond
were
independently to the words. All of the students
successful at identifying some homonyms independent
=
=
2.7, out of a maximum
ly (M 5.13 words correct, SD
next
At
the
of
the
22).
session, when asked
beginning
whether they remembered what a homonym was, all
were able to explain the concept. These observations
on multiple

indicate that the task of generating multiple meanings
of isolated words was relatively unfamiliar and training
was effective in teaching third graders how to do this.
In Session 2, participants were taught to explain

alternative meanings
of seven ambiguous sentences,
each illustrated with two drawings. They then used
Colorforms to depict alternative meanings of eight am
biguous sentences. Although manipulating Colorforms
was more interesting than was explaining sentences,
itwas

also more distracting, as a few students moved
off-task to build their own scenes. The task proved
difficult, and only six students were able to construct
two meanings
for any of the sentences independently
at first try.They could build the firstmeaning but the

experimenter had to scaffold students' construction of
the second meaning. Scaffolding involved analyzing an
other sentence having the same form (e.g., "The baseball
bat was found by themonkey," "The seashell was found

by the penguin"). This helped students independently
create the alternative scene of the target sentence. The
number of sentences forwhich students independently
built twomeanings, with orwithout analyzing a sample
sentence of the same form,was scored (M = 1.54, SD
=
1.2, out of 8 maximum).
Session 3 began with the experimenter reading
riddles aloud and explaining them. Then participants
wrote their own riddles by working with homonyms
related to topics of special interest (e.g., baseball). Most
of the students were enthusiastic about making up per
sonalized riddles and wanted to share their riddle note

books with others. All of the children independently
made up at least two riddles thatmade sense (M = 2.21,
SD = 1.7). An example of a student-generated baseball
riddle was "Where is Derek Jeter's home? On the base
ball field!" (displaying this student's understanding that
"home" can be a place where you live or a base to touch
in baseball). The most riddles any child wrote was sev
en. These observations indicate that students got the
idea of how towrite riddles and found this task espe

cially enjoyable.
In Session 4, participants read two Amelia Bedelia
books (Parish, 1979,1988) containing many homonyms

Using Semantic

Ambiguity

Instruction to Improve Third Graders'

that are misunderstood
by Amelia. For example, when
toldMrs. Rogers is throwing a wedding shower, Amelia
gets out the hose and sprays everyone with water. As
they read, the students expressed recognition of the
relevance of the books to the training sessions. Many
spontaneously stopped to explain Amelia's comprehen
sion difficulties. For those who did not stop at ambi

guity points, the experimenter interrupted and asked
students to explain.
the professions of
The second book chronicled
for example, her
Amelia's various family members,
cousin the boxer. After the expected meaning was read
but before Amelia's alternative interpretationwas shown

(i.e., her cousin packs boxes), students guessed what she
would say. After reading the book and predicting the
second meaning for eight professions, students brain
stormed additional professions with multiple meanings,
and they drew pictures to illustrate both meanings. The
number of Amelia's interpretations correctly predicted
was scored (M = 3.08, SD = 1.5, out of 8 maximum),
as were the number of additional professions with
dual meanings identified independently and illustrated
(M = 2.83, SD = 0.70). The most any child produced of
the latterwas five.These observations indicate that chil

dren understood thatwords can have twomeanings.
Scores were added across the four sessions to yield
a composite SDT measure. Scores ranged from 5 to 27
(M = 14.8, SD = 6.3), indicating substantial variation
among students in their success. (Calculation and sum
mation of scores rather than SDT raw scores made
little difference, as the two measures were highly cor
related,

r =

.98.)

Posttests
Posttests were given to assess whether instruction was
effective in teaching students to detect ambiguities fol
lowing training. Two-way ANOVAs were conducted to
compare gains of the experimental and control groups
frompretest to posttest. The independent variables were
treatment and time of test. Analyses were applied to
performance in three MA tasks. Table 2 reports mean
performance, test statistics, and effect sizes.
Significant main effects of time of test as well as sig

nificant interactions between time of test and treatment
were found for two of the three MA tasks:
homonym
definition and ambiguous-sentence
detection. From
Table 2, it is apparent that students who received am

biguity training improved much more from pretest to
posttest than control students did. The trained students
produced more multiple meanings of homonyms as well
asmore
multiple meanings of ambiguous sentences than
did the control group. Comparison of trained students'
pretest and posttest scores revealed that 83% showed
gains in defining homonyms, and 91% showed gains in
explaining ambiguous sentences. These results reveal
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that metalinguistic
training was effective in teaching
most students to think flexibly about themeanings of
words and sentences.
No significant effectswere found for riddles, a rec
ognition task requiring students to choose between two
punch lines. Chance performance was 2.5 items cor
rect. From Table 2, it is apparent that scores hovered
around chance level. To testwhether mean scores were

greater than chance, 2.5 was subtracted from each stu
tests con
dent's riddle score on pretests and posttests.
on
scores
on
in
difference
each group
each test
ducted

revealed no significant effects (for all > .05), indicat
ing thatmean performance was no higher than chance.
Although many students guessed at the answers, 30%
of the students in the treatment group recognized at

least four correct punch lines, indicating that some chil
dren were able to identify riddles. The fact thatmany
students performed no higher than chance may explain
why the reliability of this taskwas lower than that of the
other assessments (i.e., a = .65).

TransferofMetalinguistic Instruction
toFacilitateCM
To determine whether metalinguistic training facilitated
CM, two-way ANOVAs were applied to the three post
tests assessing various forms of language monitoring.
Test statistics are reported in Table 2. Only the task in
volving the detection of anomalies in stories, the one

the best measure of CM, revealed an effectof
indicated
training,
by a significant interaction between
treatment and test point. From Table 2, it is apparent
that trained students made greater gains from pretest to
in the story during
posttest in detecting discrepancies
considered

their think-alouds than did control students. Whereas
mean scores of trained students increased, mean scores
of control students decreased slightly from pretest to
posttest. Gains were evidenced in themajority (78%) of

the trained students.
The anomaly-detection task consisted of two types
of items that required different forms of knowledge to
items were those
detect the anomaly. Macrostructure
that required students to draw on their background
mi
knowledge to recognize the inconsistencies, whereas
crostructure items required students to remember what
they had just read to detect the discrepancy. The ques
tion of interest was whether ambiguity training might
enhance sensitivity to one item typemore than to the

other. Students in the treatment and control conditions
had been matched on reading-comprehension pretests,
so matched-pair t testswere conducted. Results revealed
no significant differences between the two groups on
> .05). The
either item type on the posttest (for all
the lim
have
from
resulted
could
differences
absence of
ited numbers of items (i.e., fourmicrostructure

and six

macrostructure
items). The mean percentages of items
correct were 65% (macrostructure) and 68% (micro
structure), revealing that neither typewas easier.
On the other twomonitoring tasks (i.e., heteronym
pronunciation and miscue self-correction), no significant
effects or interactions involving treatment were
(see Table 2 on page 308). In the oral reading
of passages, trained students were not more likely than
were controls to self-correct theirword-substitution er

main

detected

rors. In theheteronym task, trained and control students
did not differ in varying the pronunciation of hetero
nyms correctly as they read the sentences. One pos

sible reason for the lack of differences is that these two
types ofmonitoring skills bore minimal relation to the
ambiguity-detection skills thatwere taught, in contrast

to the anomaly-detection task. Because students' sensi
tivity tomultiple meanings ofwords and sentences had
been heightened by training, theymay have been more
in
in textmeanings
attuned to detecting discrepancies
this task. Also, the anomaly task has more face validity
as ameasure

of CM

than does the other two tasks.

ItemAnalysis to Verify
Metalinguistic

Treatment Effects

For the three posttests that showed significant effects
of ambiguity training, an item analysis was conduct
ed. The proportions of participants who got each test
item correct in the treatment and control groups were
compared to determine whether the positive effects de
tected for participants also held across items. Table 3
shows that the ambiguity-trained group outperformed
the control group in supplying multiple meanings of ev
eryword on the homonym-definitions posttest, hence
a
precluding the need for a statistical test to confirm

treatment effect. Also evident in Table 3, students in
the treatment group were more successful than were
controls in explaining all but one of the ambiguous
t test confirmed a signifi
sentences. A paired-sample
< .005. On the anomaly
cant difference, t(7) = 3.97,

detection task, greater proportions of trained students
than controls detected all but 2 of the 10 inconsisten
cies in the story.A paired-sample t test revealed that the
comparison was statistically significant, favoring the
< .002.
treatment over the control group, t(9) = 4.27,

test items on
findings show that almost all of the
these tasks (80% to 100%) were sensitive to the effects
ofmean
of ambiguity-detection
training. Comparison
in
correct
three
tasks
items
the
of
suggests
percentages
that detecting anomalies in stories was the easiest task
for students (M = 68% correct across items), whereas
sentences
explaining multiple meanings of ambiguous
was the hardest task (M = 29% correct).
To summarize, these findings indicate that instruc
These

tion in ambiguity detection was successful in improving
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Table 3. Proportton of Treatment and Control-Group ParticipantsWho Responded Correctly to Each Itemon the Posttests
item
Test Treatment

Control

Difference

Homonyms
(tomove

Dance

one's

motions)
Pen

feet or body;

fan instrument forwriting with

a successive

ink; an enclosure

Flower (theblossomof a plant; toblossom)

Light (something
Bug
Bear

that makes

for confinement

or

13%
22%+9%

39%

safekeeping)

+9% 30%

39%26%+13%

for a fish)

things visible;

not heavy)

(an insect; to annoy)
(a large mammal;

used

angling

that lives inwater;

Fish (an animal

group of rhythmical steps or bodily

43% 39% +4%
48% 35% +13%

48% 35% +13%

to suffer, endure)

61% 39% +22%

Poor (lacking
money; pitiable) 61%39%+22%
Order

(an authoritative

Star (a heavenly

as a fixed luminous point

body appearing

74%

arrangement)

39%

+35%

in the night sky; to feature)

87%43%

+44%

sentences

Ambiguous
Bouncing

or harmonious

direction; methodical

balls can make

The woman

saw the broken

cups and dishes,

be broken)
The fat soldier's wife was

laugh, (the act of bouncing

people

(cups and dishes
(soldier was

standing by the window,

Theman held thepipe, (a plumbingpipe; a smokingpipe)
The children

showed

the man

The girl tickled the baby with
baby had a stuffed animal)
The nurse looked over
The children

a ball; a ball that is
bouncing)
can be broken;

just cups can

fat; soldier's wife was

the chart,

(the nurse

+22%

0%

13%
22%
+9%

fat)

35% 17% +18%

(the girl used a stuffed animal

read the chart; the nurse peered

saw a bat
lying by the fence, (a baseball

22%

26% 13% +13%

the straw, (a drinking straw; straw for horses)
the stuffed animal,

13%0%
13%

bat; an animal bat)

students' metalinguistic
ability to identify multiple
meanings of homonyms and ambiguous sentences and
theirCM ability to detect anomalies embedded in stories
that they read. These findings support our hypotheses
thatMA can be taught effectively and that it transfers to
CM of the type that requires the detection of semantic
inconsistencies in text.

TransferofMetalinguistic Instruction
toFacilitate Reading Comprehension

to tickle; the

above

26%+9%
35%

65%26% +39%

it)

74% 52% +22%

of test showed a significant main effect.However, the in
teraction of these two independent variables was signifi
cant. As is evident in Table 2 on page 308 mean scores
of students who received ambiguity-detection training
improved from pretest to posttest, whereas means of

control students declined slightly, indicating that the
treatment was effective in boosting reading compre
test as
hension. The GMRT4 Reading Comprehension

To determine whether instruction in ambiguity detec
tion enhanced third graders' reading comprehension,
two-way ANOVAs were conducted to compare gains of

sessed students' ability to read longer passages silently
and answer multiple-choice
(MacGinitie et
questions
no
In
main
the
effects or
ANOVA,
al., 2000).
significant
interactions were detected, indicating that the treatment
did not improve performance on thismeasure of read

sessed students' ability to read short cloze passages aloud
and provide themissing word or phrase (Woodcock,
1987, 1998). In theANOVA, neither treatment nor time

assessed totally
different reading-comprehension processes than did the
as the two testswere moderately correlated
WRMT-R,
= .69 on
= .60 on
r
(i.e.,
pretests, and r
posttests, for all
< .01), indicating substantial shared variance. From
these findings, we conclude that ambiguity training

the treatment and control groups from pretest to post
test on two reading-comprehension tests. Table 2 reports
mean performance, test statistics, and effect sizes.
The WRMT-R Reading Comprehension
subtest as
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improved students' reading comprehension on a mea
sure that required students to read short passages and
complete theirmeanings orally.

Correlations of Special Interest

Correlation coefficients between pretest, training, and
posttest measures are reported in Table 4. Values to the
right of the diagonal reveal relationships between mea
sures on the entire sample (N = 46). Values to the left
reveal relationships for theMA treatment group only
(n = 23).
A question of interest was whether training was
more effective with higher or lower ability readers.

Yuill (1998) reported that less-skilled comprehenders
made slightly but not significantly greater gains as a
result ofmetalinguistic
training than did skilled com
To
examine
this possibility, we calculated
prehenders.
correlations between pretest measures of reading com
prehension and two indicators of training effectiveness:
SDT scores and gains frompretest to posttest on theMA
posttests (homonym and sentence ambiguity) and the
story anomaly-detection posttest. Gains were examined
on measures

shown earlier to benefit from ambiguity
assess
to
improvement that resulted specifically
training
from training. Hypotheses were testedwith an a of .05
on the group of trained students (n = 23). Correlation
coefficients are shown in Table 5.
Results revealed that reading-comprehension
pre
test performance predicted SDT scores (see Table 5).

findings indicate that students with higher
reading skills were more successful in responding to
activities. However, when
themetalinguistic-training
were
the reading
between
calculated
correlations
from
and
pretest to post
gains
comprehension pretests
test, the opposite finding proved significant in two of

These

riddles) were significantly related to each other, with all
r values ranging from .45 to .74 (see Table 4).
Although
the riddles task had acceptable but lower reliability and
children's mean performance was at chance level, there

was

sufficient variability in scores extending above
to support positive correlations with the other

chance
MA

measures.

In contrast, the three CM tasks (heteronyms, story
self-corrections) were not significantly
anomalies,
related to each other, with rs ranging from .10 to .33
(see Table 4). However, two of the CM tasks were sig
nificantly related to all three of the MA tasks: story
anomaly detection, with rs ranging from .49 to .50,
and heteronym pronunciation, with rs ranging from
.47 to .53. The self-correction measure was not signifi
cantly correlated with any of theMA, CM, or reading
(see Table 4). These findings
comprehension measures
six
the
five
that
of
tasks were tapping similar
suggest
a
This
close
processes.
suggests
relationship between

MA involving ambiguity detection and CM involving
text inconsistencies and heteronym pronunciations.
to Tunmer and Bowey's (1984) model,
According

MA

tasks that involve the processing of lexical and
structural ambiguity should be related primarily to
reading-comprehension skills and not to decoding skills.
To examine this, partial correlations were calculated?
first with

(WRMT-R post
reading comprehension
(either
test) partialed out and second with decoding
WRMT-R Word Identification orWRMT-R Word Attack
tested for significance with
pretests) partialed out?and
an Alpha level of .01 on the full sample (N = 46). The
MA tasks were posttests assessing homonyms and am
sentences but not riddles showing chance-level
performance. We reasoned that ifTunmer and Bowey's
(1984) claim is true, then correlations between MA and

biguous

the six relationships. GMRT4 reading comprehension
predicted gains in the homonym task, and WRMT-R
predicted gains in the story
reading comprehension
task
(see Table 5). These correlations
anomaly-detection
indicate that poorer comprehenders
improved more

decoding should become nonsignificant when reading
comprehension is partialed out. However, correlations
should re
between MA and reading comprehension
main strong when decoding is partialed out.
Results support this prediction: Once reading com

suppressing gain scores of better comprehenders. These
findings provide some support forYuill's (1998) study,
which suggested that ambiguity training might exert a
greater impact on poorer comprehenders.
Another question of interestwas whether the three
the
MA tasks involving ambiguity detection measured
same construct and likewise whether the three CM
tasks assessed the same construct. Correlations were
calculated on the posttest scores of all students (N = 46)
and tested with an Alpha of .01. Results revealed that
the threeMA tasks (homonyms, ambiguous sentences,

skills, thus providing support forTunmer and Bowey's
(1984) model.
also sug
Tunmer and Bowey's
(1984) model
to
MA
of
contribution
that
the
training
reading
gests

in defining multiple
than did better comprehenders
in detecting seman
and
words
of
meanings
ambiguous
in text as a result of training. The
tic inconsistencies
negative correlations did not result from ceiling effects

prehension was partialed out, correlations involving
word decoding and either homonyms or ambiguous
sentences became nonsignificant, with rs ranging from
-.02 to 0.14 (p > .01). However, when word-decoding
skills were partialed out, correlations between read
or ambigu
ing comprehension and either homonyms
ous sentences remained strong and significant, with all
r values ranging from .47 to .57 (p < .01). These findings
confirm thatMA involving ambiguity detection is re
lated primarily to higher-level reading-comprehension
rather than to lower-level word-decoding
processes
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Table 5. Correlation Coefficients Between PretestMeasures and Gains From Pretest to Posttest on Three P?sttests (n = 23)
Assessment
1.WRMT-R

Reading

Comprehension

2. GMRT4

Reading Comprehension

3. Success

during training

4. Homonym

gain

5. Ambiguous-sentences
6. Story-anomalies
*

.69**

.53**

.72**

gain

-.21

-.52*

-.25

gain

.22

-.16

.10
-.58**

-.34 -.25

.21

-.21
.01

< .05. **p<,01.

ismediated by a CM strategy. To test
comprehension
this possibility, partial correlations were calculated. If
true, then partialing out scores on the CM story anom

EffectsofMA Instructionon A
and theProcessing of Language

(WRMT-R posttest). Results provide little support for
this hypothesis, however. Partial correlations remained
=
< .01). For
46, for all
statistically significant (N
=
the homonym posttest, r
.59without partialing and
r = .46 with partialing. For the ambiguous-sentence
=
=
posttest, r .63without partialing and r .51with par

portion of trained students showed gains from pretest
to posttest on these measures
(i.e., 83% improved from
to
in
posttest
pretest
detecting homonyms, and 91% im

Discussion

than terminating thought after deriving one interpre
tation of verbal information, students learned to re
main open to alternative interpretations and to detect
sources of ambiguity, as Cairns et al. (2004) suggested.

aly-detection posttest should eliminate the significant
relationships between MA (homonym and ambigu
ous-sentence
posttests) and reading comprehension

tialing. These findings suggest thatMA made a direct
contribution to reading comprehension and that it did
not require CM tomediate its effects.

To summarize, results showed thatMA involving am
biguity detection could be taught effectively to third

graders. Those receiving MA instruction improved in
their ability to give multiple definitions of ambiguous

and to explain double meanings of ambiguous
sentences compared with a control group. The skills ac
quired during MA instruction transferred to skills not

words

directly taught, such as those involving CM and reading
comprehension. Trained students showed superior CM
in a task requiring them to detect semantic inconsisten

cies as they read a story aloud. Also, trained students
comprehended passages better than did controls on the
subtest but not on
Reading Comprehension
subtest. These
the GMRT4 Reading Comprehension
on
were
based
experimental evidence involv
findings

WRMT-R

ing treatment and control groups with random assign
ment, thus providing support forMA instruction as the
cause of these findings.

instruction was

evidenced not
only by trained students' superior performance on hom
onym and sentence-ambiguity posttests compared with
control students but also by the fact that a high pro

The effectiveness ofMA

proved in detecting ambiguous sentences). In addition,
the trained students were observed to be responsive,
enthusiastic, and generally successful in the activities

used to teach MA during instructional sessions.
How exactly did MA instruction alter students' MA
is
and their processing of language? Our explanation
of words
that students' thinking about the meanings
and sentences in and out of textbecame less rigid,more
active, and more flexible (Cartwright, 2008). Rather

Several of the training tasks required this type of pro
cessing: having to think of two very differentmeanings
forhomonyms and ambiguous sentences, figuring out
riddles and thenmaking up new riddles that hinged on

homonyms, predicting unexpected second meanings of
ambiguous terms in theAmelia Bedelia books, identify
ing and elaborating additional ambiguous terms having
expected and unexpected meanings.
The homonym and ambiguous-sentence

posttests
that trained students had learned to detect
ambiguities inwords and sentences. The CM posttest
assessing anomaly detection also showed effects of
training. This task required students to detect seman
showed

in familiar stories (e.g., "'I'm a big
tic inconsistencies
bad wolf!' said the hungry bear"). These CM processes
may have benefited fromwhat students learned when
they read the Amelia Bedelia stories and anticipated
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farfetched interpretations of ambiguous terms. Because
Amelia's alternative interpretations were inconsistent
with the conventional, expected interpretations, this
may have primed students to recognize other types
of semantic inconsistencies in the posttest stories and
hence may explain why MA training boosted CM in the

anomaly task.
How is the absence of training effects on other MA
and CM posttests to be explained? The one MA task
showing no effectswas the riddles task,which required
a
selecting one of two punch lines to create riddle. Other
findings indicated that this posttest lacked sensitivity in
assessing what most children had learned about riddles.
There were only five items, and mean performance did
not rise above chance level, indicating thatmany stu
dents were guessing. Also, rather than choose the punch
line that created a riddle, some students were observed

to choose the other punch line because they regarded it
as funny. For example, when asked the riddle "Why did

the skeleton go to themovies by himself?" and given
the punch line options of "Because he was lonely" or
"Because he had no body to go with him," the idea of
describing a skeleton as "lonely" made many students

giggle, even though the punch line that contains mul
tiplemeanings plays on the division of theword nobody.
Although the riddles task appeared to be too insensitive
to detect effects of theMA treatment, nevertheless per
formance was positively correlated with the other mea
sures ofMA, indicating that students who scored above
level possessed greater awareness of semantic
a
ambiguities. The possibility that better-designed rid
dles taskwould show the benefits ofMA training awaits
chance

future study.

The posttests of heteronym pronunciation and mis
cue self-correction were included to assess CM because
they involved language monitoring at the word level.
Performance on these tasks showed no benefit ofmeta
linguistic instruction. The task assessing students' self
corrections of their oral miscues was not significantly
correlated with any other pretest or posttest, including

the other CM tasks. Self-correction ofmiscues may not
be a good indicator of CM because miscues may be cor
rected or not corrected for other reasons. They may go
uncorrected when they are consistent with themean

ing of the text, and theymay be corrected when letters
in thewritten words do not match sounds in the sub

stituted words. The heteronym task required students
to read sentences and pronounce a repeated
spelling in
two differentways to reflect differentmeanings (e.g., "I
found a livebear where I live").Analysis of the processes
underlying success in this task suggests that detection
of ambiguity may not be required. Simply comprehend
of the heteronyms in the
ing the intended meanings
sentences may activate correct pronunciations.
In fact,
readers who fail to notice that the terms are ambiguous

Using Semantic

Ambiguity

Instruction to Improve Third Graders'

and hence are not distracted by them might do even
better. Thus, itmay not be surprising that training in
ambiguity detection did not contribute to performance
in this task.

EffectsofMA Instruction
on Reading Comprehension

Results were partially supportive of the hypothesis that
instruction would enhance reading comprehension.
Students who received MA training showed a substantial
gain frompretest toposttest and outperformed the control
test
students on a standardized reading-comprehension

MA

(WRMT-R) thatwas individually administered and in
volved reading and filling in themissing words to com
plete themeanings of short passages. However, trained
students did not show superior performance on a group
administered reading-comprehension test (GMRT4) that

involved reading longer passages
multiple-choice questions. What
in findings is not clear and may
ditions of administration or the

silently and answering
explains the difference
involve either the con

type of comprehension
task. Studies by Cutting and Scarborough (2006) and
Keenan, Betjemann, and Olson (2008) indicated that
different tests of reading comprehension may not tap
the same array of cognitive processes.
One possible explanation
for our findings is that
the skills taught during MA training exerted a bigger
impact on the ability to complete passage meanings
than they did on the recognition of correct answers

frommultiple choices. Cutting and Scarborough
discussed how different reading-comprehension

(2006)
tasks

require different vocabulary- and sentence-processing
abilities. Most of theWRMT-R
passages consisted of
two sentences with a blank space in the latter half or
at the end of the passage. To arrive at their answers,
students had to apply background knowledge and rea
soning to connect earlier and later information in the

passages and then express their understanding verbally.
Metalinguistic
training may have improved students'
to
on
focus
and talk about themeanings of pas
ability
sages by teaching them to regard written language as
an object with parts whose meanings can be
processed

separately, analyzed, and reanalyzed. In contrast, the
GMRT4 passages were longer, and comprehension was
measured
questions at the end of
by multiple-choice
each passage. Students merely had to recognize correct
answers. They did not have to
manipulate meanings to
their
The
express
impact ofMA training
understanding.
on the ability to analyze and talk about themeanings of
textmerits more research.
Another possibility is that differences in the way
the two testswere administered diminished the sensi
tivity of the GMRT4 in assessing reading comprehen

sion. The test consisted of 11 passages,

Metalinguistic

Awareness

and Reading
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Comprehension

each about three

315

paragraphs long. Students completed the test silently in
groups of three or four during a separate session lasting
45 minutes. They did not have to produce any answers
orally but only had to choose among answers already

provided. Some students, very likely the poorer readers,
appeared not to try their best, possibly because the test
was too hard. They appeared tomark answers without
reading the passages. They complained that therewere
toomany passages. They looked at their neighbor's an
swers, despite remonstrations. They exhibited signs of
fatigue. The greater presence of these behaviors dur
testmay
ing the GMRT4 test than during theWRMT-R
a
mea
the
former
less-sensitive
explain why
provided
sure of reading comprehension. Very likely, correlations

the two tests remained strong because poor
readers consistently received low scores either from
comprehension difficulties or from lack of effort.
The finding that students trained inMA outperformed
test
controls on a standardized reading-comprehension

between

is consistent with results reported by Yuill (1998). Her
(i.e.,
individually administered test of comprehension
Neale Analysis of Reading Ability [Neale, 1997]) re

quired students to read aloud short passages and then
answer questions orally frommemory. Furthermore,
is
the effect size in our study, d = .73 on theWRMT-R,

effect size on the Neale reading
posttest. The effect size for students
comprehension
entering her study as more skilled comprehenders
was d = .53 and those entering as less-skilled compre
henders was d = .93. All of these effect sizes are greater
comparable

to Yuill's

than those reported by Rosenshine and Meister (1994)
in theirmeta-analysis of 16 studies on reciprocal teach
tests, the
ing. On standardized reading-comprehension
median effect size was d = .32. The fact that effect sizes
resulting fromMA instruction were substantially higher
indicates the strength of this type of instruction.
Researchers studying how to improve reading com
prehension have focused on threemajor causal factors:
word decoding; background knowledge, including vo
cabulary and content knowledge; and cognitive and
metacognitive strategies (Pressley, 2000). Less attention

has been paid toMA. Present findings suggest that this
may be an oversight. Language lies at the core of read
ing comprehension. To understand and interpret text,
readers must engage in active thinking and verbaliz
must
ing about themeanings ofwords and sentences,
remain flexible in discerning intended meanings, and
must engage the psycholinguistic processing skills that
is
they employ in aural comprehension. This processing
an integral part ofwhat readers do to construct a text's
it contrasts with the processing involved in
meaning;
strate
the application of cognitive and metacognitive
mental
text
for
reading,
example, creating
gies during
the main idea, or
summarizing
images of meanings,
text.
The
latter processing
the
about
asking questions

is external and optional in its application rather than
central to the construction
of text representations.
Present findings underscore the importance of pursuing
research on MA to advance our understanding
about
meaning construction during reading comprehension.
The reason that CM tasks were included was to
determine whether effects of MA training on reading
comprehension might be mediated by a CM strategy.
According to Tunmer and Bowey (1984), the contribu
tion of MA to reading comprehension
is that it gives
children conscious access to their implicit linguistic
knowledge when they are reading and thereby enables

them to better monitor their comprehension and make
repairs when necessary. However, findings did not pro
vide much support for this idea. The three tasks assess
ing the CM construct were not correlated, raising doubt
that theymeasured a single construct. The fact that two

of the CM tasks (heteronyms and story anomalies) were
strongly correlated with the threeMA tasks is consistent
with the possibility that CM might mediate effects of
MA on reading comprehension. However, when effects
of CM were controlled using partial correlations, results
revealed thatMA was still strongly correlated with read
ing comprehension. This suggested that training inMA
exerted a direct impact on reading comprehension, pre
cluding the need to consider any mediator.

Strengthsand Limitations

The design of the study allowed us to rule out alter
native explanations
for the effects of metalinguistic
on
posttest performance. Preexisting group
training
differences were ruled out by matching students and
randomly assigning members of pairs to treatments

and by administering pretests to verify that the groups
did not differ prior to training. Hawthorne effectswere
ruled out. The control treatment was designed to give
students special attention outside of the classroom and
to engage and motivate them as much as the experi
mental group. Students worked in groups as they read
and discussed a story known to interest third graders.
Observations confirmed that students were interested,
motivated, and convinced that theywere receiving ben

eficial instruction. Their classroom teachers also rein
forced this belief.
The design of the study used a no-treatment control
group to assess whether metalinguistic instruction con
tributes to reading comprehension. It remains for future
researchers to determine whether this type of training is
more effective than are alternative types of instruction.
In addition,
were assessed
clear whether
whether more
ensure more

further study.

instruction
the effects of metalinguistic
when the training ended. It remains un
effectswould persist over time and, ifnot,
extensive instruction might be needed to
lasting effects. These

possibilities

merit
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The populations of participants sampled here and
in Yuill's (1998) study were somewhat narrow. Yuill
worked with 7- and 8-year-olds enrolled in British
schools in the United Kingdom. Students in the pres
ent studywere lower socioeconomic status third graders
from a variety of cultural backgrounds enrolled in U.S.

activities
the metalinguistic
schools. Whether
with
students
effective
in
be
would
studies
these
taught
in other grades from other backgrounds awaits study.
However, given the reading-comprehension difficulties
of lower socioeconomic status students, it is important
to identify forms of reading instruction that are poten
tially beneficial for these students.
The tasks used to assess MA were devised by the
sen
experimenter. One of these tasks fell short in its
was no
on
task
the
riddles
Mean
sitivity.
performance
there were too
higher than chance, possibly because
few items (only five), with only two-choice answers.
However, correlations indicated that some students
urban

who were taught about riddles during training obtained
scores beyond chance, and riddle scores were correlated
with the other MA tasks. This indicates that,with revi
sion, the riddles task has the potential forbecoming a
better measure ofMA.
The three CM tasks showed very low intercorre
lations, raising doubt that theymeasured one type of

monitoring. Analysis of the processing required in the
three tasks revealed that the story anomaly-detection
task had the strongest face validity as a measure of CM,
and itwas the only one of the three that showed an ef
fect ofMA instruction. These findings suggest that the
story anomaly-detection taskmay be a good measure of
CM, whereas the heteronym and self-correction mea
sures tap other forms of language monitoring that are
less indicative of comprehension processes.
Although we have interpreted performance on our
tasks to bear on issues of construct validity, our find

ings are merely suggestive. A study designed for this
purpose with a larger sample of participants and tests
with a greater number of items is required to provide
stronger evidence and to settle uncertainties raised by
this study.

Implications

The results of this study carry important implications.
awareness is widely
MA in the form of phonological
to
to read, but MA that
children
learn
recognized
help
involves processing multiple meanings
and detecting
a
to
as
be recognized
facilitator of
ambiguities has yet
reading. Present findings suggest that this new direc
tion inMA research may hold promise forextending our

understanding of text-comprehension processes and for
improving the effectiveness of reading-comprehension
instruction in the early elementary grades.

Using Semantic

Ambiguity

Instruction to Improve Third Graders'

in that
Ambiguity detection qualifies as a type ofMA
men
over
their
must
students
consciously wield control
sentences
have
tal processes to recognize thatwords and
to
double meanings and
reprocess those meanings. One
question for future researchers iswhether this form of
MA facilitates general language processing in listening
as reading-comprehension
tasks
comprehension as well
or whether its effects are limited to reading.
research carries possible im
Ambiguity-awareness
plications for testing, diagnosis, and early intervention.
Cairns et al. (2004) showed that lexical ambiguity
detection skill measured at the beginning of firstgrade
predicted later reading ability in second grade, and both
lexical and structural ambiguity-detection skill assessed
in second grade predicted third-grade reading ability.
Shakibai (2007) demonstrated that it is possible to teach
kindergarten children to detect homonyms and lexical
ambiguities. The present study indicates that teach
ing third graders homonym- and ambiguity-detection
skills (both lexical and structural) improves their read
ing comprehension. Combined results of these studies
suggest that homonym- and ambiguity-detection tasks

might be useful in identifying beginning firstgraders
who are at risk for reading difficulty and in designing
instruction for them.
effective reading-comprehension
Training in homonym and ambiguity detection could be
incorporated into emergent literacy programs forpre
readers and into intervention programs forolder strug
gling readers with beneficial effects. These possibilities
await

attention.

This research also holds implications for reading
instruction. Present findings suggest
comprehension
that teaching children tomanipulate
language, write
riddles, and read ambiguous text, such as the popular

children's series Amelia Bedelia, increases their under
standing of ambiguity and their reading comprehen
sion. The methods used here could easily be adapted to
instruction. The enthusiasm exhibited by
whole-class
students in the present study indicates that these meth
ods would be popular and enjoyable. In sum, present
findings suggest that a significant way to expand the
design of reading-comprehension instruction may be by
teaching children how to recognize and think about the
ambiguities in language.

Notes
as a PhD dissertation
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by the first author.
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Appendix

Homonym Definition:

Posttest Sentences:
1. The woman saw the broken cups and dishes.
2. The children saw a bat lying by the fence.
3. Bouncing balls can make people laugh.

Pretest Homonyms:
1. Bow
2. Bank

4. The nurse looked over the chart.

3. Feet

5. The fatsoldier's wife was standing by thewindow.
6. The children showed theman the straw.

4. Mouth
5. Sink

7. The girl tickled the baby with the stuffed animal.
8. The man held the pipe.

6. Treat
7. Check
8. Can

Riddle Resolution

9. Shed

PretestRiddles (correctanswers labeled

10. Run

"a"):

Posttest Homonyms:

1.Why should you never swim on a full stomach?
a. It's easier to swim inwater.

1. Star
2. Poor

b. You'll get sick.

3. Light

2.Why didn't anyone take the bus to school?
a. Itwouldn't fit through the door.

4. Bear

5. Pen

b. Itwasn't cool.

6. Flower

kind of animal can jump higher than the
Empire State Building?
a. Any animal?the
Empire State Building can't

3.What

7. Fish
8. Bug

jump!

9. Dance

b. None.

10. Order

Ambiguous-Sentence
Examples:

"The chicken was

4. How many sheep does it take tomake a sweater?
a. I didn't even know they could knit!

Detection:

b. Ten.

5.Why did the skeleton go to themovies by himself?
a. He had no body to go with him.

ready to eat."

"They talked about the problem with the teacher."

b. He was

Pretest Sentences:

lonely.

1. The man's nails were very sharp.

PosttestRiddles (correctanswers labeled

2. The elephant was

"a"):

3. The cold made

Betty feel terrible.

4. The boy watched
5. The glasses

ready to lift.
the little fish and turtles.

fell on the floor and broke.

6. The sheriff caught theman with the gun.
7. The boy picked up the bow.
8. Flying kites can be exciting.

1. Do you sleep on your stomach?
a. No,

on

a bed.

b. Yes.

2.Why did Frog eat a lamp?
a. He wanted to eat a light snack.
b. He was hungry.
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3.Why was
a. He

was

b. He was

the policeman

in bed?

a. At recess there are more

an undercover

cop.

b.

It isn't.

5.What

tired.

4.Why is a school yard larger at recess than at any
other time?

feet in it.

kind of house weighs

the least?

a. A lighthouse.
b. An

apartment.
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